Abstract
Introduction
Aquatic macrophytes form an important component whose abundance influence the structural and functional characteristics of aquatic ecosystems (Canfield et al., 1984) . They affect the diversity of aquatic fauna and water quality through consequent nutrient cycling. Betana pond is important for aquatic macroflora and faunal habitats in Morang district Subba and Thapa, 2005) . Available reports on aquatic macrophytes and macro-fauna found in wetlands of eastern Nepal include Surana et al. (2004) , Jha (2005) , Chhetry (2006) , Baral and Inskipp (2009) . An attempt has been made to study seasonal variations in physico-chemical parameters and diversity of macro-biota in Betana pond, in this study.
Materials and methods
Betana pond, an ox-bow pond spreaded in 5.5 ha area with annual variation in water depth between 1 to 2.1 m is located at 26°39′N and 87°25′E, and altitude 115 msl; Morang district, eastern Terai region of Nepal. It is surrounded by Sal forests (Charkshe Jhaadi) in east, north and west sides, and Mahendra highway in the south. It becomes flooded during the rainy season. An intensive survey of the diversity of aquatic macro-flora and fauna found in Betana pond was undertaken in the year 2009. Identification was done by standard literature (Hooker, 1872 (Hooker, -1897 Shrestha, 1981; Flemming et al., 2000; Schleich and Kastle, 2002) . Growth form categories of aquatic macrophytes were adopted as per Cook (1996) . Occurrences of plants were represented as ++++ (common), +++ Our Nature (2010) 8:212-218 (frequent), ++ (occasional), and + (rare). Status and occurrence of aquatic macrofauna were recorded as: common (C), fairly common (F), local (L), migratory (M), rare (R 1 ), resident (R), summer (S), and winter (W). Uses of the plant species were determined by means of interview with local people and with the help of standard literature (Anonymous, 1948 (Anonymous, -1976 GON, 2007) . Categories of uses were recorded as green manure/compost (GM/C), fish poison (FP), fodder (FO), food (F), handicrafts (HC), medicinal (M), thatch and cordage (TC), and religious (R), other specific uses were also noted. Physico-chemical parameters were determined by APHA (1998) (pH-pH metric, temperaturethermometric, conductivity-conductivity metric, ammonia and nitrate-photometric, phosphatic phosphorus-photometric) methods.
Results and discussion
Physico-chemical parameters of the Betana pond water displayed different characteristics with seasons (Tab. 1). pH, conductivity, turbidity, total phosphorus and total alkalinity were higher in summer whereas total dissolved solids, nitrate, total hardness-CaCo 3 , dissolved oxygen, BOD, and chloride content were higher in winter, however, water depth, temperature, ammonia and carbon dioxide were found to be higher in rainy season. More seasonal fluctuations in turbidity (0.76-26.01 NTU), carbon dioxide (4.58-73.92 mg/l) and chloride content 2.0-7.0 mg/l) were recorded. Maximum concentration of carbon dioxide during rainy season could probably be associated with high surface area, influx of carbonic acid through rain water and active decomposition of organic matter (Mishra et al., 1999) .
Sixty two species of aquatic macrophytes (Alga 1, Bryophyte 1, Pteridophytes 5, Angiospermic dicots 25 and monocots 31) belonging to 33 families were collected from pond (Tab. 2). Six growth form categories observed in the plant species were helophytes (12), tenagophytes (19), hyperhydates (18), pleustophytes (4), vittates (6), and rosulates (3). Aquatic macrophytes were found to play substantial role in the local socioeconomy; feed for livestock (14 species), edible (6 species), Medicinal (9 species), handicrafts as mats/brooms/basketry (7 species), green manure/compost (4 species), fish poison (2 species), and miscellaneous (insect repellent-Acorus calamus, firewoodIpomoea carnea, religious-Pandanus nepalensis etc.)
Thirty eight species of aquatic macro fauna (Birds 17, Reptiles 3, Amphibians 3 Fishes 12, Molluscs 1 and Arthropods 2) belonging to 29 families were observed in pond (Tab. 3). Most of the aquatic birds were common and resident; Anas crecca, Phalacrocorax carbo and Triaga ochropus were winter migratory, however, Egretta garzetta was rare and resident in the Betana pond. Wild fishes were important proteinous food and income generating source for local fishermen. The pond has high potential for ecological and biological research and ecotourism. 
